Anatomical localization and pharmacological activity of mature endothelins and their precursors in human vascular tissue.
We developed four selective rabbit antisera in order to compare the distribution of immunoreactive mature endothelins and their precursors, proendothelin-1, proendothelin-2 and proendothelin-3, in the endothelium from human vascular tissue. Our second aim was to use in vitro pharmacological assays to test the vasoconstrictor actions of the mature endothelin and proendothelin peptides. The antisera were shown to be selective by enzyme-linked immunosorbent assays. With these antisera, we detected immunoreactivity in serial cryostat sections from saphenous and mesenteric veins, and mesenteric and internal mammary arteries, using a peroxidase-antiperoxidase technique. In pharmacological experiments, segments of human coronary and mesenteric arteries were exposed to cumulative (0.06-60 nmol/l) concentrations of the endothelins and their precursors. Antisera directed against mature endothelin stained the cytoplasm of endothelial cells in all vessels tested. Immunoreactive proendothelin-1 and proendothelin-2 were also detected, but not proendothelin-3. Endothelin-1 and endothelin-2 were strongly vasoactive, with similar molar potencies, and caused a dose-related increase in contractile force in human coronary arteries (0.06-60 nmol/l). However, proendothelin-1 and proendothelin-2 were 100-fold and 1000-fold less vasoactive than their respective mature peptides. No contractile effect was seen with proendothelin-3 or endothelin-3 at the concentrations tested in human coronary arteries, and similar results were obtained with human mesenteric arteries. These results suggest that proendothelin-1 and proendothelin-2 must be converted to their corresponding mature peptides to produce vasoconstrictor activity in human vessels. Immunoreactive mature endothelin is widely distributed in human vascular endothelial cells and, if released, may produce endothelin-mediated vasoconstriction.